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STANDARD  ABBREVIATIONS  USED  IN  SOUTHERN  STUDY  AREA  REPORT 


1.  fitoUBl 


VBO 

VHC 

VAO 

OS  CM 

OSCH 

OPHGB 

OPHP 

DBCP 

ONC 

PAH 

SHO 

OCP 

ICP  METALS 


A* 

Hg 


Volatile  halogenated  organic  compounds 
Volatile  hydrocarbon  compounds 
Volatile  aromatic  organic  compounds 
Organoaulfur  compounds  -  sms tard -agent  related 
Organosulfur  coapounds  -  herbicide  related 
Organophosphorous  compounds*  GB-agent  related 
Organophosphorous  compounds*  pesticide  related 
Dibromochloropropane 
Organ onitrogen  compounds 
Polynuclear  aromatic  hydrocarbons 
Semivolatile  halogenated  organic  compounds 
Organochlorine  pesticides 

Metals  analysed  for  by  inductively  coupled  argon  plasma, 
includes  cadmium  (Cd).  chromium  (Cr),  copper  (Cu),  lead 
(Pb),  and  sine  (2n) 

Arsenic 

Mercury 


2.  National  Acts  A  Organisations 


AMCCOM 

CERCLA 

CWS 

DOJ 

DOD 

FDA 

NCP 

NIOSH 

SARA 

USACOE 

USAEWES 

USATHAMA 

USDA-SCS 

USEPA 

USFWS 


Armament,  Munitions*  and  Chemical  Command 

Comprehensive  Environmental  Response*  Compensation*  and 

Liability  Act 

Chemical  Warfare  Service 

Department  of  Justice 

Department  of  Defense 

Food  A  Drug  Administration 

National  Contingency  Plan 

National  Institute  of  Occupational  Health  and  Safety 

Superfund  Amendments  and  Reauthorisation  Act 

United  States  Army  Corps  of  Engineers 

United  States  Army  Engineer  Waterways  Experiment  Station 

United  States  Army  Toxic  and  Hasardous  Materials  Agency 

United  States  Department  of  Agriculture  -  Soil  Conservation 

Service 

U.S.  Environmental  Protection  Agency 
United  States  Fish  and  Wildlife  Service 
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STANDARD  ABBREVIATIONS  USED  IN  SOUTHERN  STUDY  AREA  REPORT 

(continued) 


3.  IflfiAl  ItainolflEY 


BIN 

BCP 

BCRL 

CAR 

CDH 

CDOW 

CRL 

EA 

EC 

ESA 

PS 

PMCDIR 


PMO  or 
PWRS 
RAA 
RI 
RIC 
RMA 

RNACCPHT 


PMRMA 


Basic  Inforaation  Haps 
Biocoocantratioo  Factors 
Below  Ccrtifisd  Reporting  Lisiit 
Contamination  Asssssasnt  Report 
Colorado  Departaent  of  Health 
Colorado  Division,  of  Wildlife 
Certified  Reporting  Liaits 
En dan garment  Assessaent 
Electrical  Conductivity 
Eastern  Study  Area 
Feasibility  Study 

Prograa  Manager  for  Cheaical  Deailitarisation  Installation 
Restoration 

Prograa  Managers  Office  for  the  RMA  Contamination  Cleanup 

Process  Water  Return  System 

Reaedial  Action  Alternative 

Reaedial  Investigation 

Resource  Inforaation  Center 

Rocky  Mountain  Arsenal 

Rocky  Mountain  Arsenal  Contamination  Cleanup  Program  Managers 

Team 


SAR 

SPF 

SPSA 

SSA 

TPP 

TSP 

WSA 


Study  Area  Report 
Standard  Project  Flood 
South  Plants  Study  Area 
Southern  Study  Area 
Technical  Program  Plan 
Total  Suspended  Particulates 
Western  Study  Area 


4.  CompjunifiA 
EBASCO 
ESE 
GAM 
MKE 
WRS 


Ebasco  Services  Incorporated 

Hunter/Environmental  Science  A  Engineering,  Inc. 
Geraghty  A  Miller,  Inc. 

Morrison-Knudsen  Engineers,  Inc. 

Whitman,  Requardt  A  Smith 


5.  Unified  Soil  Classification  System  (USCS)  Textural  Key 
CL  inorganic  clay,  low  plasticity 

GC  clayey  gravel 

GP  poorly  graded  gravel 

ML  inorganic  silt,  low  plasticity 

SC  clayey  sand 

SM  silty  sand 

SP  poorly  graded  sand 

SW  well  graded  sand 


xviii 


I 


STANDARD  ABBREVIATIONS  USED  IN  SOUTHERN  STUDY  AREA  REPORT 

(continued) 


ac  ft/mo  aero-foot  par  aonth 
ca/yr  centiaotera  par  poor 

f/cc  fibers  per  cubic  centiaeter 

gpd/ft  gallons  per  day  per  foot 

ag/kg  ailligraas  per  kilograa,  equivalent  to  parts  per  Billion 

ag/1  ailligraas  per  liter 

asl  aean  sea  level 

ppb  parts  per  billion 

ppa  parts  per  aillioo 

ug/g  aicrograas  per  gran,  equivalent  to  parts  per  Billion 

ug/1  aicrograas  per  liter,  nearly  equivalent  to  parts  per  billion 

uahos/ca  aicroahos  per  centiaeter 

AA  Atoaic  Absorption 

CVAA  Cold  Vapor  Atoaic  Absorption 

Eh  Oxidation  Potential 

foc  Soil-organic  carbon  content 

GC/EC  Gas  ehroswtography/Electron  espture 

GC/HS  Gas  chroaotography  -  Bass  spectrography 

IL  Indicator  Level 

Kd  soil-water  partition  coefficient 

Kh  Henry's  Law  Constant 

KqC  organic  carbon  partition  coefficient 

Kow  octanol-water  partition  coefficient 

NTU  Nepheloaetric  Turbidity  Units 

TSP  Total  Suspended  Particulates 
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TARGET  LIST  OF  CHEMICAL  ANALYTE  GROUPS  AND  ANALYTES 


1)  Volatile  Oreanica  (VBOa) 

Methylene  Chloride 

Chloroform 

Carbon  Tetrachloride 

1 . 1- Dichloroethane 

1 . 2- Dichloroe thane 

1.1. 1- Tr ichloroe thane 

1 . 1 .2- Tr ichloroe thane 

1 . 1 . 2 . 2- Te trachloroe thane* 

1 . 1- Dichloroe thylene 
T-l , 2-Dichloroe thy lene 
Trichloroethylene 
Tetracbloroethylene 
Chlorobenzene 
Trichloropropene* 

2)  Volatile  Hvdrocarboni  (VflCi) 

Dicyclopen tadiene 
Bicycloheptadiene 

1 - Methyl-1 ,3-cyclopen tadiene* 

Methyl cyclohexane* 

Methylisobutyl  Ketone 
A-Hydroxy-4-ae  thy 1-2-pen tanone* 

2- Pentanone* 

2-Butoxyethanol* 

2 . 2- Oxybisethanol* 

3)  Volatile  Aromatic  Organic  Compounds  (VAOz) 

Benzene 

Toluene 

m-Xylene 

o-  and  p-Xylene 

Ethylbenzene 

A)  Oryanozulfur  Compounds.  Mustard-Agent  Related  (OSCMs) 

1,4-Oxathiane 
Dithiane 
Thiodiglycol 
Chloroacetic  Acid 


•Formerly  a  eignificant  non target  compound 
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1ARCET  LIST  OP  CHEMICAL  ANALYTE  GROUPS  AND  ANALYTES 

(continued) 


5)  QrtRMinU m- Coapouada,  Herbicide  Related  (OSCE*) 

Chlorophenylmethyl  sulfide 
Chlorophenylmethyl  eulfone 
Chlorophenylaethyl  sulfoxide 
Dine thy 1  disulfide 
Benzothiszols 

6)  Qrssnophosphorous  Compounds.  GB -Agent  Relstsd  (OPHGBs) 

Diisopropylmethyl  phosphonste 
Dime thy lme thy 1  phosphonste 
Phosphoric  acid,  tributyl  ester* 

Phosphoric  acid,  triphenyl  ester* 
Isopropylmethylphosphonic  scid 
Methylphosphonic  scid 

7)  Qrsanpphpsphprous  Compounds.  Herbicide  Related  (OPHPs) 

Atrazine 

Halathion 

Parathion 

Supona 

Vapona 

8)  Dibromochloropropane  (DBCP ) 

9)  Oraanonitroaen  Compounds  (ONCs) 

Nitrosodimethylamine 

Nitrosodi-n-propylamine 

Hydrazine 

Nethylhydrazine 

Unsynmetrical  dioethylhydrazine 
Caprolactam* 

10)  Fluoroacetic  Acid 

11)  Polynuclear -.Aromatic  Hydrocarbons  (PAHs) 

Fluoranthene* 

He  thy lnaph t ha 1 ene* 

Phenanthrene* 

Pyrene* 


*  Formerly  a  significant  nontarget  compound 
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TARGET  LIST  OF  CHEMICAL  ANALYTE  GROUPS  AND  ANALYTES 

(continued) 


12)  fi— ivolxtile  Hxloeenated  Organic  Compound*  (SflOl) 

Trichlorobenzene* 

lexachlorobensene* 

iexachlorobutadiene* 

Bexachlorocyclopentadiene 

Pentachlorobenzene* 

Tetrachlorobenzene* 

13)  Orfanochlorlne  Pesticides  (OC£s) 

Aldrin 

Dieldrin 

Endrin 

Xsodrin 

Dichlorodiphenyle thane 

Dichlorodiphenyltrichloroethane 

Cblordane 

14)  Arsenic 

15)  Mercury 

16)  1CF  Metals  (ICPs) 

Cadmium 

Chromium 

Copper 

Lead 

Zinc 


•Formerly  a  significant  non target  compound 
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Table  SSA  1.1-3 


List  of  Part inant  Remedial  investigation 
Reports/Investigationa 


REPORT  NAME 

RNACCPMT 

SITE  NUMBER  SITE  NAME 

VERSION 

REPORT 

DATE 

final 

Phata 

I  CAR 

1-  1 

SOII.  INVESTIGATIONS 

Drainage  Ditches 

3.4 

May  19S7 

7 

final 

Phase 

I  CAR 

1-  2 

Upper  t  Lover  Derby  Lakes 

3.2 

June  1967 

12 

final 

Phase 

I  CAR 

1-12 

Trash  Dump 

3.2 

April  1917 

12 

Final 

Phase 

I  CAR 

2-  1 

Drainage  Ditches 

3.3 

July  1997 

7 

Final 

Phase 

I  CAR 

2-  5 

Trench 

3.2 

April  1917 

2 

Final 

Phase 

1  CAR 

2-1 7a 

Lake  Ladora 

3.2 

July  1997 

7 

Final 

Phase 

I  CAR 

2-17b 

Lake  Mary 

3.2 

July  1997 

7 

Final 

Phase 

I  CAR 

3-2/3-3 

Drainage  Ditch  6  Overflow  Basin 

3.2 

December  1997 

7 

Final 

Phase 

1  CAR 

6-  2 

Eastern  Upper  Derby  Lake 

3.2 

May  1997 

12 

Final 

Phase 

I  CAR 

11-  1 

Buried  Lake  Sludge 

3.3 

June  1997 

12 

Final 

Phase 

I  CAR 

12-  1 

Buried  Lake  Sludge 

3.2 

December  1987 

12 

Final 

Phase 

I  CAR 

12-  2 

Rod  and  Gun  Club  Pond 

3.3 

April  1997 

12 

Final 

Phase 

I  CAR 

1-UNC 

Nonsource  Area 

3.1 

April  1997 

7 

Final 

Phase 

I  CAR 

2-UNC 

Nonsourc*  Area 

3.3 

May  1997 

7 

Final 

Phase 

I  CAR 

6-UNC 

Nonsourea  Area  • 

3.1 

June  1999 

IS 

Final 

Phase 

1  CAR 

7-UNC 

Nonsource  Area 

3.2 

December  1997 

IS 

Final 

Phase 

1  CAR 

1 1-UNC 

Nonsourc*  Area  ** 

3.1 

July  1997 

IS 

Final 

Phase 

I  CAR 

12-UNC 

Nonsourea  Area 

3.2 

July  1997 

IS 

Final 

Phase 

11  Data 

Add'm 

1-  1 

Drainage  Ditches 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

1-  2 

Upper  i  Lower  Derby  Lakes 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

1-12 

Trash  Dump 

3.1 

October  1998 

20 

Final 

Phase 

II  Data 

Add'm 

2-  1 

Drainage  Ditches 

3.1 

October  1998 

20 

Final 

Phase 

II  Data 

Add'm 

2-  5 

Trench 

3.1 

October  1988 

2 

Final 

Phase 

II  Data 

Add'm 

2-15 

Open  Storage  ••• 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

2-16 

Open  Pit  •** 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

2-17a 

Lake  Ladora 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

2- 17b 

Lake  Mary 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

3-2Z3-3 

Drainage  Ditch  4  Overflow  Basin 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add’m 

6-  2 

Eastern  Upper  Derby  Lake 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

11-  1 

Buried  Lake  Sludge 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

12-  1 

Buried  Lake  Sludge 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

12-  2 

Rod  and  Gun  Club  Pond 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

1-UNC 

Nonsource  Area 

3.1 

October  1988 

20 

Final 

Phase 

II  Data 

Add'm 

1 1-UNC 

Nonsourea  Area 

3.1 

October  1988 

22 

Final 

Phase 

II  Data 

Add'm 

12-UNC 

Nonsourc*  Area 

3.1 

October  1988 

22 

Hater 

Quantity/Quality  Survey  -  Final 

GROUNDWATER  INVESTIGATIONS 

Initial 

August  1988 

4 

Screening  Program  Report  -  Vol.  1,  Vol.  2,  Vol.  3 

Hater  Quantlty/Quality  Survey  -  Final  Screening 

... 

May  1988 

4 

Program  Report  -  3rd/4th 
Draft  Final  Hater  Remedial 

Quarter  1967 

Investigation  Report 

— 

September  1988 

44 

*  Includes  Sit*  6-9,  Vegetation  St**i 

••  Includes  Sit*  11-2,  Di«turb*d  Ar**  (Havana  Pond) 

•*»  Included  in  data  packet  for  >it*(  2-10,  2-11,  2-16,  and  2-16 
Add’n  -  Addendum 
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Table  SSA  1.2-1.  Structures  Currently  Standing  in  the  Southern  Study  Area. 

Page  1  of  2. 


STRUCTURE 

NUMBER 

SECTION 

STRUCTURE  FUNCTION 

YEAR 

BUILT 

145 

11 

South  Gate  Guardhouse 

1959 

291 

2 

Guard  Station  -  Foundation 

1943 

368 

2 

Swimming  Pool  and  Filter  House 

1955 

369 

1 

Lower  Derby  Valve  Gate 

1948 

371 

2 

Process/Potable  Water  Pump  Station 

1942 

372 

2 

Million  Gallon  Potable  Water 

Reservoir 

1942 

372A 

2 

Chlorinator  Station 

1956 

373 

2 

Officers'  Station 

Acquired 
in  1942 

373B 

2 

Garage  to  Building  373 

Acquired 
in  1942 

374 

2 

Water  Treatment  Pit 

1942 

383 

2 

Community  Club 

1974 

38 3A 

2 

Community  Club  Storage 

** 

841 

12 

Colorado  Public  Service  Co. 

Meter  House 

1942 

846 

12 

Recreation  Building 

1949 

863 

12 

Target  Range  House 

1952 

NN0101 

1 

Upper  Derby  Valve  Gate 

** 

NN1201 

12 

Long  Metal  Shed 

** 

**  «  Date  of 

construction  not  located 

0049Z/1039A 
Rev.  4/7/89 


Table  SSA  1.2-1 .  Structure*  Currently  Standing  in  the  Southern  Study  Area. 

Page  2  of  2, 


STRUCTURE 

NUMBER 

SECTION 

STRUCTURE  FUNCTION 

YEAR 

BUILT 

MN1202 

12 

Square  Metal  Shed 

** 

NN1203 

12 

Wooden  Shed 

** 

NN1204 

12 

Wooden  Frame 

** 

NN1205 

12 

Wooden  Shed 

** 

NN1206 

12 

Shooting  Bunker 

** 

NN1207 

12 

Shooting  Bunker 

** 

NN1208 

12 

Brick  Structure 

** 

NN1209 

12 

Concrete  Bunker 

** 

NN1210 

12 

Concrete  Bunker 

** 

NN1211 

12 

Concrete  Bunker 

** 

NN1212 

12 

Concrete  Bunker 

** 

NN1213 

12 

Maintenance  Shop 

** 

**  ■  Date  of  construction  not  located 
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fable  SSA  l.H-l.  ttaaaarjr  of  Hijriical  and  Hydrulugic  Properties  oi  MU  Soils 


Table  SSA  1.4-1.  Sumary  o f  Chemical  Properties  of  KMA  Soils.  Page  1  of  t 


DA  ”  information  not  available 
LT  ■  less  than 

1  ■  typical  pedon  characteristics  (vary  with  depth) 

■mhos/cm  •  mil l imho*  per  centimeter 

Sources:  USDA-SCS,  1967;  Helling,  1971;  USDA-SCS,  undated;  HKB  I9M 


T*bl.  SSA  1.4-3  Summary  of  Physical  and  Chemical  Characteristic* 


Millivolts 
Not  analysed 
Not  detected 


Tabic  SSA  1.5-1  In  Situ  Water  Quality  Measurements  at  Selected  Southern 


Study 

Area  Waterbodies  (1987)1. 

Page  1 

of  1 

Sample 

Lower2 

Lake 

Lake 

Parameter 

Month 

Derby  Lake 

Larinr*2 

Mao2 

11  1 

11 

L 

12 

L 

Temperature 

Apr 

16.0  16.0 

16.8 

16.8 

17.5 

17.5 

<°C) 

May 

19.0  19.5 

20.5 

20.0 

20.0 

22.0 

Jun 

21.0  20.1 

21.0 

21.0 

21.0 

21.0 

Aug 

24.0  26.0 

21.0 

23.0 

24.8 

23.6 

Nov 

10.8  11.5 

12.0 

11.9 

12.1 

11.9 

Dissolved 

Apr 

9.2 

9.1 

11.6 

10.6 

Oxygen  (mg/1) 

May 

8.4  9.6 

10.5 

10.1 

14.2 

12.9 

Jun 

9.9  8.4 

9.2 

11.3 

14.9 

13.9 

Aug 

11.5  11.3 

12.7 

8.2 

9.9 

8.4 

Nov 

11.0  11.3 

11.7 

11.2 

10.3 

10.3 

Dissolved 

Apr 

—  _ 

95 

94 

121 

111 

Oxygen  (XSat.) 

May 

91  105 

117 

111 

156 

148 

Jun 

111  93 

103 

127 

167 

156 

Aug 

138  139 

143 

96 

119 

99 

Nov 

99  104 

108 

104 

96 

95 

pH 

Apr 

8.1  8.3 

8.1 

8.3 

8.5 

8.3 

May 

8.0  8.2 

8.1 

8.0 

8.9 

8.8 

Jun 

8.4  8.1 

8.0 

8.2 

9.3 

9.5 

Aug 

8.9  9.0 

7.8 

8.9 

9.6 

9.2 

Nov 

8.3  8.3 

7.6 

8.1 

9.1 

9.0 

Conductivity 

Apr 

610  617 

610 

617 

653 

673 

(umhos/cm 

May 

634  615 

720 

740 

671 

696 

@  25oC) 

Jun 

550  550 

658 

640 

625 

625 

Aug 

425  425 

800 

600 

600 

550 

Nov 

487  480 

765 

700 

750 

700 

Secchi 

Apr 

0.3  0.4 

1.0 

2.8 

1.2 

2.6 

Depth  (m) 

May 

0.6  0.6 

0.8 

3.0 

2.1 

2.5 

Jun 

0.5  0.5 

1.0 

2.5 

1.5 

2.2 

Aug 

0.6  0.6 

0.8 

2.6 

1.9 

2.5 

Nov 

0.6  0.6 

1.2 

3.8 

1.5 

2.8 

Notes; 

1  All  data  are  from  a  depth  of  1.0  m,  or  from  the  nearest  depth  sampled 

(range  *  0.5  -  1.3  m). 

2  U  «  upper  end  of  lake 

L  *  lower  end  of  lake 
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Table  SSA  1.5-2  General  Water  Quality  Indicators  of  Selected  Southern  Study 
Area  Waterbodies  (1987)1.  Page  1  of  1 


Sample 

Lower 

Lake 

Lake 

ter 

Month 

Derby  Lake 

Ijidnra 

UAEX 

Alkalinity 

Apr 

124 

147 

181 

(mg/1  as  CaC03> 

Jun 

104 

136 

108 

Aug 

100 

126 

114 

Nov 

*09 

106 

99 

Acidity 

Apr 

0 

0 

0 

(mg/1  as  CaC03 

Jun 

0 

0 

0 

Aug 

0 

0 

0 

Nov 

0 

0 

0 

Hardness 

Apr 

160 

184 

154 

(mg/1  as  CaC03> 

Jun 

148 

184 

98 

Aug 

132 

168 

108 

Nov 

125 

180 

105 

Total  Dissolved 

Apr 

378 

423 

413 

Solids  (mg/1) 

Jun 

400 

434 

360 

Aug 

365 

440 

445 

Nov 

290 

430 

410 

Total  Suspended 

Apr 

24 

4 

7 

Solids  (mg/1) 

Jun 

20 

3 

2 

Aug 

18 

3 

14 

Nov 

15 

3 

6 

Turbidity 

Apr 

11 

3.3 

1.6 

(NTU) 

Jun 

12 

2.2 

1.2 

Aug 

11 

0.6 

4.9 

Nov 

6.9 

1.7 

2.2 

True  Color 

Apr 

__ 

_ - 

(Pt  Co  Units) 

Jun 

48 

28 

24 

Aug 

15 

15 

22 

Nov 

25 

25 

25 

Notes; 

1  All  data  are  from  a  depth  of  1.0  m,  or  from  the  nearest  depth  sampled 

(range  «  0.5  -  1.3  m). 

2  U  ■  upper  end  of  lake 

L  *  lower  end  of  lake 
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I 


Table  SSA  1.5-3 

Concentrations  of  Major  Anions 

and  Cations 

in  Selected 

Southern 

Study  Area  Waterbodies  (1987 )*. 

Page  1  of  1 

Sample 

Lower 

Lake 

Lake 

Parameter 

Month 

Derby  Lake 

Ladora 

Marv 

Bicarbonate 

Apr 

124 

147 

167 

(ag/1) 

Jun 

104 

136 

100 

Aug 

94 

122 

74 

Nov 

105 

106 

81 

Carbonate 

Apr 

0 

0 

14 

(mg/1) 

Jun 

0 

0 

8 

Aug 

6 

4 

40 

Nov 

4 

0 

18 

Chloride 

Apr 

85 

85 

113 

(mg/1) 

Jun 

60 

71 

96 

Aug 

42 

67 

94 

Nov 

25 

64 

89 

Sulfate 

Apr 

106 

126 

56 

(mg/1) 

Jun 

66 

81 

37 

Aug 

58 

81 

51 

Nov 

59 

95 

64 

Sodium 

Apr 

79 

89 

103 

(mg/1) 

Jun 

80 

88 

114 

Aug 

59 

87 

96 

Nov 

68 

80 

88 

Potassium 

Apr 

11.0 

4.3 

5.0 

(mg/1) 

Jun 

5.2 

3.2 

3.6 

Aug 

5.5 

3.7 

4.9 

Nov 

4.0 

3.9 

3.4 

Magnesium 

Apr 

5.4 

6.4 

5.3 

(mg/1) 

Jun 

4.4 

4.8 

4.5 

Aug 

13.7 

13.1 

13.3 

Nov 

11.9 

17.6 

13.1 

Notes; 

1  All  data  are  from  a  depth  of  1.0  m,  or  from  the  nearest  depth  sampled 

(range  «  0.5  -  1.3  m). 

2  (j  a  upper  end  of  lake 

L  *  lower  end  of  lake 
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Table  SSA  1.5-4  Concentrations  of  Primary  Nutrients  (N  4  P)  in  Selected 

Southern  Study  Area  Waterbodies  (1987)1.  Page  1  of  1 


Sample 

Lower 

Lake 

Lake 

Month 

Derby  Lftfcs 

T-«rinr» 

Marv 

Nitrate* 

Apr 

0.04 

0.06 

0.06 

Nitrite  N 

Jun 

0.10 

0.07 

0.07 

(sig/1) 

Aug 

0  20 

0.15 

0.16 

Nov 

0.09 

0.11 

2.60 

Ammonia  N 

Apr 

0.35 

0.10 

0.07 

(mg/1) 

Jun 

0.45 

0.22 

0.19 

Aug 

0.07 

0.25 

0.18 

Nov 

0.11 

0.34 

0.50 

Total 

Apr 

1.55 

0.85 

0.40 

Kjeldahl  N 

Jun 

3.65 

1.08 

0.67 

(mg/1) 

Aug 

1.20 

0.61 

1.72 

Nov 

0.93 

1.96 

2.60 

Organic  N 

Apr 

1.20 

0.75 

0.33 

(mg/1) 

Jun 

3.20 

0.86 

0.48 

Aug 

1.13 

0.56 

1.54 

Nov 

0.82 

1.62 

2.10 

Total 

Apr 

1.59 

0.91 

0.46 

Combined  N 

Jun 

3.75 

1.15 

0.74 

(mg/1) 

Aug 

1.40 

0.96 

1.88 

Nov 

1.02 

2.07 

5.20 

Dissolved 

Apr 

LT.07 

LT.07 

LT.07 

Reactive  P 

Jun 

LT.01 

LT.01 

LT.01 

(mg/1) 

Aug 

0.01 

LT.01 

0.03 

Nov 

LT.01 

0.08 

LT.01 

Total  P 

Apr 

0.07 

LT.07 

LT.07 

(mg/1) 

Jun 

0.11 

LT.07 

LT.07 

Aug 

0.10 

LT.07 

0.14 

Nov 

0.12 

LT.07 

LT.07 

Notes; 

1  All  data  are  from  a  depth  of  1.0  m,  or  from  the  nearest  depth  sampled 

(range  *  0.5  -  1.3  m). 

2  u  «  upper  end  of  lake 

L  *  lower  end  of  lake 
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TABLE  SSA 15-5  HYDRAULIC  CONDUCTIVITIES  AND  FLOW  VELOCITIES  - 
SOUTHERN  STUDY  AREA 


GEOLOGIC 

UNIT 

AVERAGE  HYDRAULIC 

CONDUCTIVITY 
(cnVsec)  (gpdrtt2) 

..  AVERAGE 

POROSITY 

<%) 

HYDRAULIC 

GRADIENT 

FLOW 

VELOCITY 

(ft/day) 

WBZ 

Paleochannel 

0.05 

1060 

40 

0.004 

1.51 

1A-1 

Eolian 

0.02 

424 

30 

0.016 

3.02 

1A-1 

Denver  Fm. 

(Fr.  claystone) 

0.001 

21 

20 

0.012 

0.17 

1A-1 

Denver  Fm. 
(Sandstones  - 
Unit  A) 

0.008 

170 

30 

0.015 

1.16 

2 

• 

Denver  Fm. 
(Sandstones  - 
ave.  deep  units) 

0.0003 

5 

30 

0.016 

0.04 

3 

Sources:  Hydraulic  Conductivities  •  Water  Rl 

Porosities  •  average  values  for  material 
Hydraulic  Gradients  •  measured  from  water  table 
and  potantiometric  surface  maps 
Flow  Velocities  •  calculated  from  Darcy's  Law  and 
Continuity  Equation 
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Table  SSA 

STRUCTURE 

NUMBER 

2.4-1. 

SECTION 

Structures  Currently  Standing  in  the 

STRUCTURE  FUNCTION 

Southern  Study  Area. 

Page  1  of  2. 

YEAR  CONTAMINATION 

BUILT  CLASSIFICATION* 

145 

11 

South  Gate  Guardhouse 

1959 

3 

291 

2 

Guard  Station  -  Foundation 

1943 

•% 

J 

368 

2 

Swimming  Fool  and  Filter  House 

1955 

3 

369 

1 

Lower  Derby  Valve  Gate 

1948 

2 

371 

2 

Frocess/Potable  Water  Pump  Station 

1942 

2 

372 

2 

Million  Gallon  Potable  Water 
Reservoir 

1942 

3 

372A 

2 

Chlorinator  Station 

1956 

2 

373 

2 

Officers'  Station 

Acquired 
in  1942 

3 

373B 

2 

Garage  to  Building  373 

Acquired 
in  1942 

[  3 

374 

2 

Water  Treatment  Pit 

1942 

2 

383 

2 

Comnunity  Club 

1974 

3 

38  3A 

2 

Community  Club  Storage 

** 

3 

841 

12 

Colorado  Public  Service  Co. 

Meter  House 

1942 

2 

846 

12 

Recreation  Building 

1949 

3 

863 

12 

Target  Range  House 

1952 

2 

NN0101 

1 

Upper  Derby  Valve  Gate 

** 

2 

NN1201  12 

*  1  *  Suspected  to 

Long  Metal  Shed 

be  contaminated 

** 

3 

2  *  Suspected  to  be  contaminated  but  cleanable 

3  =  Suspected  to  be  uncontaminated 

**  *  Date  of  construction  not  located 


1056Z/1039A 
Rev.  04/19/89 


Table  SSA  2.4-1.  Structures  Currently  Standing  in  the  Southern  Study  Area 

Page  2  of  2. 

STRUCTURE  TEAR  CONTAMINATION 

NUMBER  SECTION  STRUCTURE  FUNCTION  BUILT  CLASSIFICATION* 


NN1202 

12 

Square  Metal  Shed 

** 

3 

NN1203 

12 

Wooden  Shed 

** 

3 

NN1204 

12 

Wooden  Frame 

** 

3 

NN1205 

12 

Wooden  Shed 

** 

3 

NN1206 

12 

Shooting  Bunker 

** 

3 

NN1207 

12 

Shooting  Bunker 

** 

3 

NN1208 

12 

Brick  Structure 

** 

2 

NN1209 

12 

Concrete  Bunker 

** 

2 

NN1210 

12 

Concrete  Bunker 

** 

2 

NN1211 

12 

Concrete  Bunker 

** 

2 

NN1212 

12 

Concrete  Bunker 

** 

2 

NN1213 

12 

Maintenance  Shop 

** 

2 

*  1  *  Suspected  to  be  contaminated 

2  *  Suspected  to  be  contaminated  but  cleanable 

3  *  Suspected  to  be  uncontaminated 


**  *  Date  of  construction  not  located 
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TABLE  SSA  2.5-1 

Airborne  Contaminant  Distribution  in  the  Southern  Study  Area.  Page  1  of  1 


AQ6 

AQ5 

South 

South 

of  South 

Parameter 

Boundary 

Plants 

Total  Suspended  Particulates  (TSP) 


No.  of  Sampling  Events 

38 

41 

Annual  Geometric  Average  (ug/m^) 

35 

33 

Range  of  Individual  24  Hr  Samples  (ug/m^) 

5.7-110 

6.2-150 

Particulate  Matter  10  Microns  (PM10) 

No.  of  Sampling  Events 

23 

0 

Annual  Arithmetic  Average  (ug/m^) 

34 

— — 

Range  of  Individual  24  Hr  Samples  (ug/m^) 

13-90 

— 

Asbestos 

No.  of  Sampling  Events 

0 

31 

Annual  Geometric  Average  (f/cc) 

— 

0.01 

Range  of  Individual  24  Hr  Samples  (f/cc) 

— — 

0.01 

Metals 

No.  of  Sampling  Events 

8 

6 

Range  of  Individual  Samples  Above  CRL 

Cadmium 

0.003-0.007 

0.003-0.004 

Chromium 

0.003-0.008 

0.003-0.12 

Copper 

0.076-0.17 

0.068-0.096 

Lead 

0.016-0.052 

0.01  -  0.03 

Zinc 

1.9 

1.7 

Arsenic 

Not  Observed 

Not  Observed 

Mercury 

Not  Observed 

Not  Observed 

CRL  «  Certified  Reporting  Limit 
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Table  SSA  2.6-1.  Contaminants  of  Concern  to  Biota  in  the  Southern  Study  Area. 

Page  1  of  1 


J&XfiU£ 


Pryn  t-ai-i  nant 


Volatile  Halogenated  Chlorobenzene 

Organic  Compounds  (VHO)  Chloroform 


Volatile  Aromatic  Organic 
Compounds  (VAO) 


Ethylbenzene 

Toluene 

Xylene 


Volatile  Hydrocarbons  (VHC) 


Dicyclopen tadiene 


Organochlorine  Pestle idea  (OCP)  Aldrin 

Chlordane 

DDE 

DDT 

Dieldrin 
End r in 
laodrin 


Organophosphorous  Compounds  (OPHGB)  Diisopropylmethyl  phosphonate 
(Mustard-Agent  Related) 


Organosulfur  Compounds 
(Herbicide-Related)  (OSCH) 


(Mustard -Agent  Related) 


(OCSM) 


Dibromochloropropane 


Arsenic 


Chlorophenylmethyl  sulfide 
Chloropheny lme  thy 1  sulfone 
Chlorophenylmethyl  sulfoxide 

1 ,4-Oxathiane 
Dithiane 


Mercury 

ICP  Metals  (ICP)  Cadmium 

Copper 


1063Z 
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Table  SSA  2.6-2.  Certified  Reporting  Limits  for  Biota  Analysis  Methods. 

Page  1  of  1 


Certified  Reporting  Limits 

USATHAMA 

Method  Code  Matrix  Type  Analyte 


B-6 

Animals  and  Plants 

Arsenic 

0.25 

5.0 

C-6 

Animals  and  Plants 

Mercury 

0.05 

0.4 

D— 6 

Plants 

Aldrin 

0.022 

0.3 

Dieldrin 

0.044 

0.3 

Eli  dr  in 

0.04 

0.6 

E-6A 

Animals 

Aldrin 

0.02 

0.3 

Dieldrin 

0.031 

0.3 

Endrin 

0.4 

0.6 

F-6A 

Animals 

DDE 

0.094 

1.9 

DDT 

0.29 

3.8 

Source:  ESE,  1989 


(ug/g) 


Lower  CRL  Upper  CRL 
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Table  SSA  2.6-3  Contaainant  Levels  in  Terrestrial  Species  Hanging  Across  tlie  Southern  Study  Area 
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Table  SSA  3.1>1  Analytes  Detected  in  SSA  Media  During  the  Remedial  Investigation.  Page  1  of  4. 


Analyte  Group* 

Volatile  Haloeaaatad  Organic  Compounds 

1.1- Dichloroethane 

1.2- Dichloroethane 

1.1- Dichloroethylene 

1 .2- Dichkwoethy  lene 

1.1.2.2- Tetrachloroethane 

1.1.1- Trichloroethane 

1 .1 .2- Trichloroethane 
Carbon  tetrachloride 
Chlorobenzene 
Chloroform 
Methylene  chloride 
Tetrachlcroethylene 
Trichloroethylene 
Trichloropropene 

ik -Hydrocarbons 

2-Butoxyethanol 

4-Hydroxy-4-methyl-2-pentanone 
2»2'-Oxybisethanol 
Bicycloheptadiene 
Dicyclopentadiene 
Methylcyclohexane 
Methylisobutyl  ketone 


Surfac* 

Soll/i  Groundweter/i  Wat*r/i  Alr/2 


X 


X 


11 A  total  list  of  all  analyzed  compounds  in  these  media  can  be  found  in  Appendix  SSA-A. 
21 A  total  list  of  all  analyzed  airborne  contaminants  can  be  found  in  section  25  of  the  text. 
31 A  total  list  of  all  analyzed  compounds  in  biota  can  be  found  in  section  2.6  of  the  text. 
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Table  SSA  3.1-1  Anaiytae  Detected  in  SSA  Madia  During  tha  Remedial  Invastigation.  Paga  2  of  4. 


Analyte  Groups 
Volatile  Aailk  Oraanics 

Ethylbenzene 
m-Xylene 
o>  and  p-  Xylene 
Toluene 

Oreanosnlfur  Compounds. 
Mustard-Agent  Related 

1.4-Oxathiane 

Chloroacetic  acid 

Dithiane 

Thiodi  glycol 

Qrganosulfur  Compounds. 

Herfrkidt-RcUttd 

Chlorophenylm ethyl  sulfide 
Chlorophenylmethyl  sulfone 
Chlorophenylm  ethyl  sulfoxide 
Dimethyl  disulfide 
Benzothiazole 


Surfacs 

Soll/i  Groundwater^  Watery  Alr/g 


X 

X 

X 


X 


'A  total  list  of  all  analyzed  compounds  in  these  media  can  be  found  in  Appendix  SSA-A. 
21 A  total  list  of  all  analyzed  airborne  contaminants  can  be  found  in  section  25  of  the  text. 
31 A  total  list  of  all  analyzed  compounds  in  biota  can  be  found  in  section  2.6  of  the  text. 
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Table  SSA  3.1*1  Analytes  Detected  in  SSA  Madia  During  the  Remedial  Investigation.  Page  3  of  4. 


I 


Analyte  Groups 


Surf  tea 

Sol  1/ 1  Groundwater/!  Water/!  Air/2 


Qraaaonhaanhorone  Compounds. 
CLAlOl  Belated 

Diisopropylmethyl  phosphonate 

Dimethylmethyl  phosphonate 

bopropylmethyl  phosphoric  acid 


Methyiphosphonic  acid 
Phosphoric  acid,  tributyl  ester 
Phosphoric  acid,  triphenyl  ester 

PBCP 


Fluoroacetlc  Acid 

Polynuclear  Aromatic  Hydrocarbons 


Fluoranthene 

Methylnaphthalene 

Phenanthrene 


Pyrene 

Scmivolatilc  Haioeenated  Organic 

Compounds 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Tetrachlorobenzene 

Trichlorobenzene 


X 


X 


X 


X 


X 


X 


BiOta/3 


A  total  list  of  all  analyzed  compounds  in  these  media  can  be  found  in  Appendix  SSA-A. 
1  A  total  list  of  all  analyzed  airborne  contaminants  can  be  found  in  section  2J  of  the  text. 
31 A  total  list  of  all  analyzed  compounds  in  biota  can  be  found  in  section  2.6  of  the  text. 
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TSNe  SSA  3.1*1  Analytes  Detected  in  SSA  Madia  During  the  Ramadial  Investigation.  Paga  4  of  4. 


Analyte  Groups 
Oreaaocfclarlne  Pesticides 
Aldrin 
Ghlordane 
DDE 
DDT 
Dicldrin 
Ervdnn 
Isodrin 
Arsenic 

Mercury 

ICP  Metals 

Cadmium 

Cromium 

Copper 

lead 

Zinc 


Surfaes 

Soli/i  Groundwatar/i  Watar/i  Air/ 2  Blota/3 


11 A  total  list  of  all  analyzed  compounds  in  these  media  can  be  found  in  Appendix  SSA-A. 
2'  A  total  list  of  all  analyzed  airborne  contaminants  can  be  found  in  section  25  of  the  text. 
31 A  total  list  of  all  analyzed  compounds  in  biota  can  be  found  in  section  2.6  of  the  text. 
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